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Abstract 
Introduction 
 Work-related musculoskeletal disorder (WRMSDs) is a painful or disabling injury to 
the muscles, tendons or nerves caused or aggravated by work. Ethiopia is one of the 
countries in which industries especially textile industry is growing up and at the same 
time information on frequency and causes of WRMSDs is minimal.  
Objective: The aim of this study was to assess the prevalence of work related back, 
shoulder and neck musculoskeletal disorders and associated factors among Almeda 
textile factory workers, Adwa, North Ethiopia. 
Method: An institutional-based cross-sectional study design was conducted from 
March to April, 2015. A total of 624 study subjects were included in this study. 
Structured questionnaire derived from Nordic Standard Musculoskeletal 
Questionnaire and literature reviews was used to collect data through face to face 
interview. The data was entered by Epi Info 3.5.1 and analyzed using SPSS version 
16. Bivariate and multivariate logistic regression analyses were conducted to identify 
the degree of association using odds ratio with 95% CI. 
Results: From a total of 624 study subjects included in the study, 618(99%) 
responded to the interview. From a total of 618 of workers participated in the study 
433(70.1%) were females and 432 (64.4%) were in the age group of 25-33 years. 
The prevalence of self-reported back, shoulder and neck WRMSDs among 
production workers in the past 12-months were, 53.1%, 38.2% and 29.3%, 
respectively. Sex, age, years of service, not practicing physical activity, unavailability 
of adjustable chair, work load and poor light are factors that increase the risk of 
developing back pain. Not practicing roper sitting, work load, poor light and low job 
satisfaction are the factors that cause shoulder disorders. Repetitive work and 
frequent twisting are the determinants for developing neck disorder. 
Conclusion and recommendation: the prevalence of back, shoulder and neck 
musculoskeletal disorders among production workers was high. Therefore, special 
attention is requires from government and the factory to alleviate this problem 
through proper occupational health and safety policy implementation. 
Key words: Textile factory, Back, Shoulder, Neck, Musculoskeletal Disorders 
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1. INTRODUCTION 
1.1. Statement of the problem 
Musculoskeletal disorders (MSDs) are injuries or pains in the 
body's joints, ligaments, muscles, tendons, peripheral nerves, and supporting blood 
vessels(1).  Work-related musculoskeletal disorders (WRMSDs) is a painful or 
disabling injury to the muscles, tendons or nerves caused or aggravated by work(2). 
WRMSDs are responsible for a large portion of worker’s compensation costs and 
are a primary source of lost production. International Labor Organization (ILO) 
reports show that 1.2 million workers are out of work due to disabilities, of which 
28% were related to WRMSDs(3). According to WHO, between 10% and 30% of the 
work force in developed and between 50% and 70% in developing countries 
exposed to poorly working conditions(4). In developing countries, WRMSDs are 
aggravated by precarious work conditions, low salaries and insufficient medical 
coverage which implies workers are more exposed to occupational risk factors that 
lead to the development of WRMSDs(3).  
 
The direct cost of the lost workdays from injuries related to neck, upper extremity, 
and low-back range from $13 to $20 billion In the United States and WRMSDs of the 
neck and shoulder place substantial burden on society, in terms of healthcare cost 
and human suffering(1). In Europe, WRMSDs are the most common work-related 
health problem, affecting millions of workers(5). 4.2 million working days were lost in 
Britain due to musculoskeletal disorders affecting the upper limbs or neck, and Costs 
to employers were estimated to be at least £200 million(6). According to Official 
Statistics of Sweden, musculoskeletal disorders constitute about 74% of all reported 
occupational diseases(7). Musculoskeletal disorders are the main cause of sickness 
absence and disability pensions and sickness absence due to neck/shoulder and 
low-back disorders increased continuously in Sweden(8). 
 
A study in Bangladesh indicated that the prevalence of musculoskeletal pain on the 
back and neck region among female garment workers was 68.5% and 65.5%(9). 
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Shoulder, low back, and neck pains were the top three of the most prevalent  
musculoskeletal pain in twelve months in the textile occupation in Khon Kaen, 
Thailand(10).  
In developing countries where there is poor awareness of ergonomics issues, 
education, training program and certification makes it to under report and 
accelerated the problem. Even though the textile industry provides job opportunity to 
a considerable section of the population, it also exposes workers to the occupational 
risk for back, shoulder and neck, especially in developing countries(11). In Oromia, 
Ethiopia Work related MS disorders are common problems in garment industries 
among sewing machine operators which consists the prevalence of  shoulder and 
neck MSDs  51.7% and 45%, respectively(12).  
 
In the textile setting, where the workers perform task in prolonged standing, highly 
repetitive work, heavy lifting, working with the hands lifted to shoulder height or 
higher, and working with the back twisted or bent forward are the contributing factors 
to develop impaired work ability, musculoskeletal disorders and enhance long term 
sickness absence(13). A study among Iranian hand woven carpet industry shows 
musculoskeletal symptoms in different body regions (neck, shoulders, etc.) were 
associated with loom type, working posture, daily working time, seat type, type of 
knots, age, gender, marital status and job occupation(14). 
 
In Ethiopia, in industrial place especially in the textile industry occupational back, 
shoulder and neck pains are poorly understood in terms of their frequency and 
causes. Hence, this study is designed to assess the prevalence and associated 
factors of back, shoulder and neck pain which can provide potential practical 
guidance to prevent these health problems. 
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1.2. Literature Review  
1.2.1. Magnitude and Characteristics of Work-related Back, Shoulder and Neck 
MSDs 
Musculoskeletal disorders are characterized by the presence of discomfort, disability 
or persistent pain in the joints, muscles, tendons and other soft parts, caused or 
aggravated by repeated movements and prolonged awkward or forced body 
postures(15). Although the focus of interest has been low back pain, disorders of the 
upper back, including the neck and shoulders as well as the extremities, are 
receiving an increasing amount of attention. Besides causing individual suffering, 
these disorders result in sick leave and early retirement pensions which entail heavy 
costs for companies(16). Worldwide, it is estimated that, 37% of LBP is attributable 
to occupational risk factors(17).  A study in Danish sewing machine operators 
reported the prevalence of musculoskeletal symptoms of the neck, shoulders, back 
and hands were found 57%, 51%, 47%, and 26% respectively(18).  
 
A survey carried out in two spinning industry factories in Lithuania, the 
musculoskeletal symptom of arms or neck and back were with prevalence of 55% 
and 28% respectively(19). In nine Iranian provinces of hand-woven carpet industry 
on weavers during the 12 months study shows the Prevalence of Shoulders 47.8%, 
lower back 45.2%, wrists 38.2%, upper back 37.7%, neck 35.2% and knees 34.6% 
were the most commonly affected regions among the weavers. Based on the 
weavers’ reports, in total, had 15,368 days of sick leave due to musculoskeletal 
problems and the average sick leave for each weaver was 10.68 days/year(14).  
 
The monotonous repetitive movements and poor posture of the neck, upper 
extremities and the trunk resulted in the prevalence of back 84%, neck 40.6% and 
upper extremities 34.4% of musculoskeletal complaints among sewing machine 
operators in Slovenia(20) and also The 7-day prevalence of lower back pain(LBP) 
was 68.6% among Thailand textile fish net industrial workers(21). In Sri Lanka study 
on musculoskeletal symptoms among female garment factory workers occurring 
during past 12-month period, back pain consists 57.3% of all musculoskeletal 
problems(22). Similarly among hand-sewn shoe workers in the western part of Iran 
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shows the most commonly affected body regions among the workers were shoulders 
72.2%, neck 68.9%, upper back 63.9%, low back 41.7%, knees 30.5% and 
wrists/hands 13.3%(23).  
 
A cross sectional study conducted in Bangladesh garments workers showed the 
prevalence of WRMSDs in neck 36.7%, Lower back 22.2% and shoulder joint 
18.9%(24). In South Africa, a study conducted in eleven factories from seven sectors 
of manufacturing industry shows that exposure to poorly designed working 
equipments in the work place were significantly associated with musculoskeletal 
pain of the neck and shoulders(25). In Kano Metropolis, Nigeria a study in three 
industries, the prevalence of Low back and shoulder complaints were 85.71% and 
37.14% respectively(26). Study conducted in Ethiopia, among sewing machine 
operators in garment industries shows the prevalence of self-reported work related 
neck and shoulder musculoskeletal disorders was 51.7% and 45%, respectively(12). 
 
1.2.2. Factors affecting back, shoulder and neck musculoskeletal disorders  
1.2.2.1. Socio-demographic factors 
The one year prevalence of self-reported spinal pain (including lower back, upper 
back and neck) in a sample of 35-to 45-year-old Swedish residents was 69.5% for 
women and 63.2% for men(27). Study among garment sewing machine operators 
in13 garment industry sewing shops, Los Angeles, Elevated prevalence of upper 
body pain was associated with age less than 30 years, female gender, Hispanic 
ethnicity, being single, working more than 10 years as a sewing machine 
operator(28). A cross-sectional study conducted among office workers in 10 
companies in Belgium, revealed that women had an almost two-fold risk compared 
with men and persons older than 30 years have 2.61 times more chance of having 
neck pain than younger individuals(29). A survey carried out in two spinning industry 
factories in Lithuania shows Women had twice as many back problems as men. 
Prevalence of back problems did not increase with age. Spinners had more back 
problems than the other occupations(19).  
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A survey conducted in nine Iranian hand-woven carpet industries among weavers 
shows musculoskeletal symptoms in different body regions (neck, shoulders, etc.) 
were significantly associated with age, gender, marital status and job tenure(14).   
A national study among workers in Taiwan on musculoskeletal disorder shows the 
prevalence in female workers was significantly higher than that in male workers 
(39.5% vs. 35.2%), Age had a significant association with musculoskeletal 
disorder(MSD) and workers between 45 and 64 year of age has the highest 
prevalence in both genders, education also had a significant association with MSD  
(30). A cross-sectional survey in Bangkok, Thailand among office workers shows that 
female office workers were more likely to report symptoms in the head/neck, shoulder, 
upper back and ankle/foot regions than male counterparts and office workers younger than 
30 years were more likely to have symptoms in the upper back than those older than 49 
years(31). A study in Sri Lanka among female garment workers shows prevalence 
correlated positively with increased age and industry tenure of less than 12 months. 
Job type and education were not significant predictors of musculoskeletal 
symptoms(22).  
 
A cross-sectional study conducted among Nepalese textile workers the 1 month 
period prevalence of LBP being higher in females than males (45% versus 28%). 
Female gender and increasing age were significantly associated with increased risk 
of reporting LBP(32). A cross-sectional among Estonian computer users revealed 
that neck pain was significantly more common in women, at older ages(33). A study 
conducted among hand-sewn shoe workers in the western part of Iran shows age, 
education and marital status of workers were significantly associated with the 
presence of musculoskeletal symptoms of different body regions(23). In study 
among Bangladeshi garment workers, musculoskeletal disorders were associated 
with gender, age group, and marital status respectively whereas education and 
weight of the respondents had almost significant difference(24). A cross-sectional 
study conducted in Ethiopia among sewing machine operators in garment industries 
shows  those who had >16 years of service were about four times more likely to 
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develop neck and shoulder musculoskeletal disorders than those who had short (1–
5 years)(12). 
 
1.2.2.2. Personal Factors 
 
A study conducted in US, Los Angeles showed that the prevalence of moderate or 
severe musculoskeletal pain among sewing machine operators in the neck/shoulder 
had association with having a diagnosis of a MSD and systemic illness(28). A cross-
sectional study conducted among office workers in 10 companies in Belgium shows 
that being physically active decreases the likelihood of having neck pain and 
Significant associations were found between neck pain and often holding the neck in 
a forward bent posture for a prolonged time(29). A cross-sectional study conducted 
in Ethiopia among sewing machine operators in garment industries shows medical 
history of systemic illness was significantly associated with neck and shoulder 
disorder(12).  
 
1.2.2.3. Organizational Factors 
In US, Los Angeles shows that the prevalence of moderate or severe 
musculoskeletal pain among sewing machine operators in the neck/shoulder had 
association with using a single machine, higher work-rest ratios, high physical 
exertion, high job demand and low job satisfaction(28). A study conducted among 
hand-sewn shoe workers in the western part of Iran shows daily working hours, 
duration of continuous work without a break, feeling pressure due to work and 
working postures were significantly associated with the presence of musculoskeletal 
symptoms of different body regions of workers(23).  
 
Study in Iranian hand-woven carpet industry workers revealed that musculoskeletal 
symptoms in different body regions (neck, shoulders, legs, etc.) were significantly 
associated with loom type, working posture, daily working time, seat type and type of 
knots(14). A cross-sectional study conducted in Ethiopia among sewing machine 
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operators in garment industries shows methods of payment were significantly 
associated with developing neck and shoulder musculoskeletal disorders(12). 
 
1.2.2.4. Working Condition Factors 
Study conducted in France shows high psychological demand was significantly 
associated with increase in the prevalence of pain in the neck and shoulders(34). In 
Los Angeles, Study among garment sewing machine operators, states prevalence of 
upper body pain was associated with using a single sewing machine, work in large 
shops, higher work–rest ratios, high physical exertion, high physical isometric loads, 
high job demand, and low job satisfaction(28).  
 
Study conducted in Turkey among full-time school teachers shows high physical 
exertion, stereotyped repetitive use, head down posture, heavy external loading, and 
frequent lifting of heavy loads, awkward working positions and long duration of work 
with the hands above shoulder were the unfavorable working conditions for 
musculoskeletal symptoms(35). In Brazil study conducted among textile workers 
reveals factors like Working in the same position for long periods (standing, inclined, 
seating, kneeling, Bending or twisting your back in an awkward way and Working in 
awkward or cramped positions were the factors associated with MSD(36).  
 
in Bangladesh study conducted among garments workers shows prolonged 
standing, highly repetitive work, heavy lifting, working with the hands lifted to 
shoulder height or higher, and working with the back twisted or bent forward were 
physical exposures for predict impaired work ability, musculoskeletal disorders and 
enhance long term sickness absence(24).  
A study among sewing machine operators in the textile manufacturing industry in 
Botswana reports Posture problems as a result of a poor workstation layout and the 
highly repetitive nature of the work were likely to be the primary contributors towards 
the high incidences of MSDs(11). 
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Figure 1:- Conceptual framework of back, shoulder and neck MSDs and associated 
factors (taken from literature reviews and Nordic Standard Questionnaire) 
Socio-
Demographic   
 Age 
 Sex  
 Marital status  
 Educational level  
 Monthly salary 
 Years of service  
Working condition  
 Repetitive work 
  Work load 
 Job satisfaction 
 Availability of  light 
  Use of adjustable chair 
 Prolonged sitting and 
standing 
 Frequent twisting 
 Reaching over shoulder 
 
Organizational Factors 
 working Hours per 
day 
 Employment status,  
 break hours a day   
 training on 
ergonomics 
 
Personal Factors 
 BMI 
 smoking behavior  
 habit of doing 
physical activity  
 Habit of proper 
sitting and standing 
 history of MSDs 
Musculoskeletal Disorders 
(Back, Shoulder and Neck)  
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1.3. Justification of the study 
Musculoskeletal disorders are not well recognized causes of morbidity in the less 
industrialized countries like Ethiopia (11). 
There is a study of MSDs on sewing machine operators in garment industry which is 
focused on sewing machine operators only, it did not touch the other sections of the 
textile industry (spinning, weaving and dyeing) and from different studies while, 
workers in these sections of textile are exposed to different MSDs specially to back, 
shoulder and neck. As far as my knowledge is concerned there is no study 
conducted on this topic on MSDs in textile industry including the above sections, 
particularly on back, shoulder and neck disorders.  
Therefore, this study is geared towards assessing the prevalence and associated 
factors of back, shoulder and neck among workers of Almeda textile factory. The 
result of this study will help to provide base line information for policy makers, 
researchers, government bodies and organizations to design strategy to prevent 
work-related back, shoulder and neck musculoskeletal disorders in textile industries 
and other related organizations. 
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2. OBJECTIVES  
2.1. General Objective 
 To assess the prevalence and associated factors of work related back, 
shoulder and neck musculoskeletal disorders among Almeda textile factory 
workers, Adwa, Northern Ethiopia, 2015. 
2.2. Specific Objectives 
 To determine the prevalence of work related back, shoulder and neck 
musculoskeletal disorders among Almeda textile factory workers. 
 To identify factors associated with work related back, shoulder and neck 
musculoskeletal disorders among Almeda textile factory workers. 
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3. METHODS AND MATERIALS 
3.1. Study design and period 
An institutional-based cross-sectional study design was conducted from 16 March -
24 April, 2015. 
3.2. Study area 
The study was conducted in Adwa town among Almeda textile factory production 
workers. Almeda textile factory is situated seven kilometers from the center of Adwa 
town on the main road to Axum and 1006 kilometers from Addis Ababa and 233 
kilometers from Mekelle, capital of Tigrai region. The factory is established on 
February 1996. It is one of the biggest textile manufacturing companies in the 
country consisting of the spinning, weaving, dyeing and garment departments. It has 
a total of 5100 workers with 3600 (70%) females and 1500(30%) males. 
3.3. Source and Study population 
3.3.1. Source population 
All production workers in Almeda textile factory who had worked at least one year  
3.3.2. Study population  
All production workers those who had worked in the factory at least one year  
3.4.1. Inclusion criteria: 
All production workers those who had worked in the factory at least one year prior to 
the study and available during the study period.  
3.5. Sample size determination and sampling techniques 
3.5.1. Sample size determination 
Sample size was determined using a single population proportion formula. The 
sample size was calculated using proportions of each shoulder and neck pain and 
the most three significant determinant factors from previous related study(12) and 
50% for back pain with 95% confidence interval and margin of error 4% between the 
sample and the underlying population.  
      n= (Z α/2)
2
*p(p-1) 
                    d2 
12 
 
 Back pain,  n1= 384        where p=0.50,     
 Neck pain, n2= 384       where p=0.517,    
 Shoulder disorder, n3= 594   where,  p=0.45 
 Associated factors 
factor proportion frequency 
sex 62.7 n4=562 
Year of services 76.3 n5=434 
Medical history of 
systemic illness 
58.6 n6=583 
 
The maximum sample size is n3 = 594 and Adding 5% non response the total 
sample size was 594+30= 624 
 3.5.2. Sampling techniques and procedures 
Stratified sampling technique was employed to select the study subjects. First 
production workers were stratified by their department. Total sample was 
proportionally allocated from each department according to their size. Each 
department study participant was selected by using computer generated random 
number. 
  N=total population=5100 
n= total sample size of workers that are drawn= 624 
Nx = population of each department 
Using the formula n1= n*Nx,  
                                      N 
n1=420(garment), n2= 115(spinning), n3=47(weaving), n4=42(dyeing),                                                                  
 
 
 
 
 
 
 
 
 
 
 
13 
 
 
 
 
                                          
                                 
                                                                              
                                  
                                                           
 
 
 
 
 
 
  
 
 
 
 
 
Figure 2:- Diagrammatic presentation of sampling framework 
 
3.6. Study Variables 
 3.6.1. Dependent variables 
 Work-related Musculoskeletal disorders (Back, Shoulder and Neck) 
     3.6.2.   Independent variables 
 Socio-Demographic Factors:  
 Age 
 Sex 
 Marital status, 
 Educational status 
 Department 
 Monthly salary 
Almeda Textile Factory 
Garment 
dep’t = 3434 
Weaving 
dep’t = 382 
Dyeing    
dep’t = 938 
Spinning 
dep’t = 346 
n=42  n =47 
 
 n =   420 
 
 n=115 
 
624 
Proportional allocation 
Simple random sampling 
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 Years of service in textile 
 Personal Factors:  
 Height and weight for BMI  
 Habit of doing physical 
activity  
 Habit of proper sitting and 
standing 
 Smoking behavior 
 History of MSD 
 Heredity of MSDs in worker 
family 
 Organizational Factors:  
 Hours worked per day 
 Work break per day 
 Health and safety training 
on ergonomics 
 Working Condition:  
 Repetitive Work 
 Work load 
 Availability of sufficient light 
 Frequent twisting 
 Availability of adjustable chair 
 Job satisfaction 
 Prolonged sitting/standing  
3.7. Operational definitions 
 Musculoskeletal Disorders: Self-reported musculoskeletal symptoms on back, 
shoulders and neck which are defined by aches, pain, or discomfort during the 
past twelve months preceding the completion of the questionnaire(37).  
 Back Musculoskeletal Disorders: Self-reported musculoskeletal symptoms on 
lower and/or upper back are defined by aches, pain, or discomfort during the past 
twelve months preceding completion of the questionnaire  
 Shoulder Musculoskeletal Disorders: Self-reported musculoskeletal symptoms 
either on the left or right shoulder or both defined by aches, pain, or discomfort 
during the past twelve months preceding completion of the questionnaire.  
 Neck Musculoskeletal Disorders: Self-reported musculoskeletal symptoms on 
neck defined by aches, pain, or discomfort during the past twelve months 
preceding completion of the questionnaire.  
 Repetitive work: Worker repeats the same motion with less than 30 seconds 
with little or no variation for more than two hours total per day(38).  
15 
 
 Job satisfaction: Commitment to organization, as well as with positive 
challenges at work, support from superiors, social climate, and few role 
conflicts(39). 
3.8. Data collection tools and procedure  
Structured questionnaire derived from Standard Nordic Questionnaire and literature 
reviews was used for data collection as a tool for gathering data on the occurrence 
of Musculoskeletal Symptoms(37).The questionnaire was first developed in English 
and then translated in to Tigrigna and back to English by a person from 
Tigrigna/English language to check its consistency and relevance.  
Data was collected by face to face interview using a structured and pre-tested 
questionnaire. Three data collectors (BSc holders) and one supervisor (from Labor 
and social affairs office) participated to collect the data. A day to day supervision 
was under taken during the whole period of data collection. At the end of each day, 
the questionnaire was revised and checked for completeness and consistency. 
Both the data collectors and supervisor were given two days intensive training 
before the actual work about the aim of the study, procedures, and data collection 
techniques going through the questionnaires question by question, art of 
interviewing, ways of collecting the data and clarification. 
3.9. Data quality control issues 
The quality of data was assured by using structured and 5% pre-tested 
questionnaire. Training was given data collectors with tight supervision. Every day 
after data collection, questionnaires were reviewed and checked for completeness 
and relevance by supervisor and principal investigator and the necessary feedback 
was offered to data collectors in the next morning. Data clean up and cross checking 
was done before analysis. 
3.10. Data processing and analysis 
All the questionnaires were checked and coded. The data was entered to Epi Info 
3.5.4 and analyzed using SPSS version 16 statistical package. Data cleaning was 
performed to check for frequencies, accuracy, consistencies and missed values and 
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variables. Frequencies, proportion and summary statistics were used to describe the 
study population in relation to relevant variables. The odds ratio was used in 
bivariate and multivariate logistic regression analysis to determine the effect of 
various factors on the outcome variables and to control confounding effect. Three 
logistic regression models were tested, one for each outcome indicator. In bivariate 
logistic regression analysis, each explanatory variable with outcome variable was 
assessed for its association and those variables P-value < 0.2 were exported to 
multiple logistic regressions for further analysis to control confounding effect. The 
results are presented in the form of text, tables and figures and using frequencies 
and summary statistics. The degree of association between independent and 
dependent variables were assessed using odds ratio with 95% confidence interval. 
3.11 Ethical consideration 
Ethical clearance was obtained from the Ethical Review Board (ERB) of University of 
Gondar. Permission was obtained from administration of the factory.  Informed 
written consent from each study participants was obtained after clear explanation on 
the purpose and importance of the study. To keep the confidentiality of the 
information, names of the study participants were omitted from the questionnaire 
and they were informed that all data obtained from them will being kept confidential 
by using codes instead of any personal identifiers and is meant only for the purpose 
of the study.  
3.12 Dissemination of results 
The result of the study will be disseminated and communicated to university of 
Gondar, college of medicine and health science, to the factory, federal, regional and 
woreda offices of labor and social affairs, and other interested governmental and 
nongovernmental organizations. Publication in Scientific journal and online 
dissemination will be considered. 
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4. RESULTS 
4.1 Socio- Demographic Characteristics of Production workers 
A total of 624 production workers were included in the study. 618 (99%) of the 
workers accepted to participate in this study. Most of the workers 420(68%) were 
involved in the garment department. Majority of the participants, 433(70.1%) were 
females and 432(64.4%) were in the age group between 25-33 years. Three 
hundred forty nine (56.5%) of the workers were married and 232(37.5%) single. Two 
hundred seventy seven (44.8%) of the workers were attend secondary school, 
207(33.5%) technical/vocational certified. Regarding year of service in the factory, 
280(45.3%) of the employees were served from 6-10 years and 38 (6.1%) above 15 
years (Table 1). 
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Table1. Socio-Demographic Characteristics of Almeda Textile Factory production 
workers, Adwa Town, North of Ethiopia, June, 2015(n= 618) 
Category of variable  
Sex 
Male                                                                                                               
Female                                                                                                          
Age 
Mean(SD)  
>25 years 
25-33 years 
34-42 years 
≥43 years 
Marital Status 
Married    
Single 
Others 
Educational level 
Primary 
Secondary 
Technique       
Higher Education 
Monthly Salary 
<1000 
1000-2000  
>2000 
Year of service in Textile  
Mean( SD)                  
1-5 years   
 6-10 years 
11-15 years 
> 15 years 
Department 
Spinning & weaving 
Garment 
Dyeing 
Frequency (n=618) 
 
185
433 
 
29.99 ( +4.822) 
56 
398 
149 
15 
 
349 
232 
37 
 
91 
277 
207 
43 
 
146 
453 
19 
 
7.19(+4.173) 
180 
280 
120 
38 
 
88 
420 
110 
Percent (%) 
 
29.9
70.1
 
 
9.1 
64.4 
24.1 
2.4 
 
56.5 
37.5 
6.0 
 
14.7 
44.8 
33.5 
7.0 
 
23.6 
73.3 
3.1 
 
 
29.1 
45.3 
19.4 
6.1 
 
14.2 
68 
17.8 
Others= divorced, widowed, separated 
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4.2  Personal Characteristics of Workers 
Majority of the respondents, 446(72.2%) were being healthy (18.5-24.9kg/m2) 
and 164(26.5%) under weight (>18.5 kg/m2). Five hundred thirty one (85.9%) of 
the workers were not practicing physical exercise, 36 (5.8%) practice three and 
above times per week. Most of the workers, 590(95.5%) were non cigarette 
smokers and only 12(1.9%) smoke cigarette 1-3days per week. 280(45.3%) of 
the workers had no the habit of proper sitting (Table2). 
 
Table2. Personal Characteristics of Almeda Textile Factory Production Workers, 
Adwa Town, North Ethiopia, June, 2015(n= 618) 
Category of variable Frequency(n=618) Percent (%) 
BMI  
Under weight (<18.5kg/m2)                                
Healthy (18.5-24.9kg/m2) 
The habit of doing physical activities 
None 
Once a week 
>Three times a week 
Smoking habit 
Non-smoker 
Occasionally 
 1-3 days a week                                                
Habit of  proper sitting  
Yes 
No 
Habit of  proper standing  
Yes 
No 
History of back MSDs 
Yes 
No 
History of shoulder MSDs 
Yes 
No 
History of neck MSDs 
Yes 
No 
 
164 
454 
 
531 
51 
36 
 
590 
16 
12 
 
75 
280 
 
21 
240 
 
11 
607 
 
4 
614 
 
2 
616 
 
26.5 
73.5 
 
85.9 
8.3 
5.8 
 
95.5 
2.6 
1.9 
 
12.1 
45.3 
 
3.4 
38.8 
 
1.8 
98.2 
 
0.6 
99.4 
 
0.3 
99.7 
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4.3  Ergonomic and Working Conditions of  Workers 
Sixty five (10.5%) of the workers always exposed to repetitive task, 228(36.9%) had  
work load always.  One hundred eighty seven (30.3%) of the respondents were not 
satisfied with their current job, 198(30.9%) had poor light to operate, and 171 
(27.7%) of the workers were not using an adjustable chair.  
 
Table3. Ergonomic and Working Conditions among Almeda Textile Factory 
Production Workers, Adwa Town, North Ethiopia, June, 2015(n= 618) 
Category of variables 
Job satisfaction 
Not satisfied 
Somewhat satisfied 
Very satisfied 
Repetitive  work  
<30 seconds 
>30 seconds 
Work load 
Never 
Sometimes 
Always 
Availability of sufficient light 
Low(unable to see <50cm)  
High(able to see >50cm)  
Adjustable chair 
Yes  
No 
Sitting hours per shift/day 
None  
< 6 hours(low) 
> 6 hours(high) 
Standing hours per shift/day 
None  
< 4 hours(low) 
> 4 hours(high) 
Task involving frequent bending 
Yes  
No  
Task involving reaching over shoulder 
Yes  
No  
 
Frequency(n=618) 
 
187 
329 
102 
 
65 
55 
 
93 
297 
228 
 
198 
191 
 
171 
447 
 
257 
93 
268 
 
355 
38 
225 
 
231 
387 
 
113 
505 
Percent (%) 
 
30.3 
53.2 
16.5 
 
10.5 
8.9 
 
15 
48.1 
36.9 
 
32 
30.9 
 
27.7 
72.3 
 
41.6 
15 
43.4 
 
57.4 
6.1 
36.4 
 
37.4 
62.6 
 
18.3 
81.7 
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4.4  Organizational Factors of Production Workers 
One hundred fifty two (24.6%) of the workers work for 9 and above hours a day. 
428(69.3%) of the workers didn’t have work break, 34(5.5%) had below 15 minutes 
per shift/day. Most of the workers, 571(92.4%) never attained training on the issue of 
ergonomics at workplace (Table4).  
Table4. Organizational Characteristics among Almeda Textile Factory Production 
Workers, Adwa Town, North Ethiopia, June, 2015, (n= 618) 
Category of variables Frequency(n= 618) Percent (%) 
 
Total working hour a day 
≤8 hours 
9-10 hours 
>10 hours 
Total working break excluding lunch break 
>15 minutes 
>15 minutes 
None  
Training on issue of ergonomics 
Yes 
No  
 
 
466 
135 
17 
 
34 
156 
428 
 
47 
571 
 
 
75.5 
21.8 
2.8 
 
5.5 
25.2 
69.3 
 
7.6 
92.4 
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4.5  Prevalence of Work Related Back, Shoulder and Neck Musculoskeletal 
Disorders among Production Workers. 
The prevalence of work-related back, shoulder and neck musculoskeletal disorders 
among production workers who had experienced trouble (ache, pain and discomfort) 
in the last 12-months period were, 328(53.1%) back disorder, 236(38.2%) shoulder 
disorder and 181(29.3%) neck disorder (Table5). 
 
Table 5: Prevalence of Back, Shoulder and Neck MSDs among Production Workers 
of Almeda Textile Factory in the past 12-months, June, 2015, (n= 618) 
 
 
 
 
Trouble In the past  
 12 months                   
Back   disorder 
n (%) 
Shoulder disorder 
n (%) 
Neck disorder 
n (%)                               
Yes  
No 
Hurt in accident 
Yes 
No 
Total length of  MSD trouble 
0 days 
1-7 days 
8-30 days 
>30 days, but not every day 
Every day     
Department   
Spinning & weaving 
Garment 
Dyeing                      
328(53.1) 
290(46.9) 
 
4(0.6) 
324(52.4) 
 
7 (1.1)                     
89 (14.4) 
154 (24.9)         
73 (11.8) 
5(0.8)    
 
52(15.9)   
227(69.2)   
49(14.9)     
236(38.2) 
382(61.8) 
 
 
 
 
22 (3.6)           
145 (23.5)         
54 (8.7)          
14 (2.3)  
1(0.2)   
 
44(18.6)  
162(68.6)  
30(12.7)       
181(29.3) 
437(70.7) 
 
2(0.3) 
179(29) 
 
34 (5.5)           
123 (19.9)          
23 (3.7)  
1 (0.2)  
 
      
30(16.6) 
126(69.6)   
25(13.8)          
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Magnitude of work related Back, Shoulder and Neck MSDs among Almeda 
Textile Factory Production Workers by Department 
 
Figure3: Prevalence of back, shoulder and neck disorder among Almeda Textile 
Factory Production Workers by departments, June, 2015 
 
4.6 Associated Factors for Back MSDs 
Sex, age, department, year of service, educational level, BMI, doing physical activity, 
availability of adjustable chair, work load and availability of enough light were 
significantly associated with work related back musculoskeletal disorder in the 
bivariate analysis. Among all covariates which were exported to multiple logistic 
regression: sex, age, year of service, doing physical activity, availability of adjustable 
chair, work load and availability of enough light were statistically significant with back 
disorder. Monthly salary was not significant in both bivariate and multivariate 
analyses. 
 
59.1% 
54.1% 
44.5% 
50% 
38.6% 
27.3% 
34.1% 
30% 
22.7% 
0
10
20
30
40
50
60
70
Back disorder
Shoulder disorder
Neck disorder
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Female workers developed back disorders almost 13 times greater compared to 
males [AOR=12.88, 95% CI, 4.15-40.0]. The probability of developing back disorder 
were 2.89 times greater in workers with age of 25-33 years than workers with age 
<25 years [AOR=2.89, 95% CI, 1.10-7.98]. Workers with age of 34-42 year and > 43 
year were not significantly associated with back disorder, and this could be because 
of respondents’ frequency and small sample size. Workers with service of 11-15 
years were above 5 times more likely to develop back disorder than had short year 
of service (1-5 years) [AOR =5.1, 95% CI, 1.62-16.13]. Workers with service of > 16 
years were not significantly associated with back disorder. The reason could be due 
to small sample size. Respondents who hadn’t the habit of doing physical activities 
were 10.94 times more likely to develop back MSD than had doing physical activities 
greater than three times a week[AOR=10.94, 95% CI, 1.85-64.88].  
 
Workers those who have no adjustable chair were 4.58 times more likely to develop 
back disorders than those with adjustable chair [AOR=4.58, 95% CI, 2.41-8.75]. 
Workers who had work load always developed back disorder more than 7  times 
compared to those who did not have[AOR =7.45, 95% CI, 2.92-18.98] and those  
had work load some times were 2.62 times more likely to develop[AOR =2.62, 95% 
CI, 1.16-5.91]. Employees who perform their job in poor light were 2.54 times more 
likely to develop back disorder than who perform in enough light which enable to see 
fine details [AOR =2.54, 95% CI, 1.36-4.73] (Table 6). 
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Table6: Association of factors with work-related back MSD among Almeda Textile 
Factory Production Workers, June, 2015  
     Back disorder 
Category  of variables Yes  
n(%) 
  No 
n(%)         
COR(95%CI) AOR(95%CI) 
Sex 
Male                                                                    
Female  
Age 
<25 years 
25-33 years 
34-42 years 
≥ 43 years 
Department  
Spinning & weaving 
Garment  
Dyeing  
Year of service in textile 
1-5 years 
6-10 years 
11-15 years 
≥ 16 years 
Educational status 
Primary school 
Secondary school 
Technique & vocational 
Higher education 
Physical activity 
None  
Once a week 
>3 times a week 
BMI 
Underweight (<18.5kg/m2)                                
Healthy (18.5-24.9kg/m2
) 
Availability of adjustable chair 
Yes    
No  
Work load 
Never 
Sometimes 
Always  
Availability of enough light 
Low  
High 
 
74(40)
254(58.7) 
 
14(25) 
213(53.5) 
90(60.4) 
11(73.3) 
 
52(59.1) 
227(54) 
49(44.5) 
 
56(31.1) 
161(57.5) 
85(70.8) 
26(68.4) 
 
67(73.6) 
159(57.4) 
85(41) 
17(39.5) 
 
310(58.4) 
13(25.5) 
5(13.8) 
 
101(61.6) 
227(50) 
 
56(32.75) 
272(60.85) 
 
19(20.44) 
124(41.75) 
185(81.14) 
 
155(78.28) 
85(44.5) 
 
 
111(60) 
179(41.3) 
 
42(75) 
185(46.5) 
59(39.6) 
4(27.7) 
 
36(40.9) 
193(46) 
61(55.5) 
 
124(68.9) 
119(42.5) 
35(29.2) 
12(31.6) 
 
24(26.4) 
118(42.6) 
122(59) 
26(60.5) 
 
221(41.6) 
38(74.5) 
31(86.2) 
 
63(38.4) 
227(50) 
 
115(67.25) 
175(39.15) 
 
74(79.56) 
173(58.25) 
43(18.86) 
 
43(21.72) 
106(55.5) 
 
 
1.00 
2.13(1.49-3.02)  
 
1.00                       
3.45(1.83-6.53)      
4.60(2.29-9.1)  
8.20(2.26-30.1)        
 
1.80(1.02-3.17) 
1.46(0.96-2.23) 
1.00 
 
1.00          
2.99(2.01-4.44)     
5.38(3.24-8.9)   
4.8(2.23-10.19)    
 
4.27(1.98-9.21) 
2.06(1.07-3.97) 
1.07(0.55-2.08) 
1.00 
 
8.69(3.32-22.72) 
2.12(0.68-6.6) 
1.00 
 
1.6(1.11-2.31) 
1.00 
 
1.00                                        
3.19(2.2-4.63) 
 
1.00                       
2.79(0.04-0.98)    
16.75(9.16-30.6)     
 
4.49(2.88-6.99)           
1.00                              
 
1.00   
12.88(4.15-40.0)***  
 
1.00 
2.89(1.10-7.98)* 
1.34(0.36-4.91) 
0.67(0.10-4.92) 
 
 
 
 
 
1.00 
2.08(0.97-4.50) 
5.1(1.62-16.13)** 
3.99(0.84-18.93) 
 
 
 
 
 
 
10.94(1.85-64.88)* 
3.14(0.41-24.28) 
1.00 
 
 
 
 
1.00     
4.58(2.41-8.75)*** 
 
1.00 
2.62(1.16-5.91)* 
7.45(2.92-18.98)*** 
 
2.54(1.36-4.73)**       
1.00  
* = P-Value <0.05,   ** = P-Value <0.01, *** = P-Value <0.001, AOR, COR = Adjusted and Crude Odd Ratio respectively, 1.00= Reference 
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4.7 Associated Factors for Work-Related Shoulder MSD 
In the bivariate analysis; age, department, work experience, work break, habit of 
proper sitting, training on ergonomics, availability of enough light, work load, 
availability of adjustable chair, job satisfaction and reaching over shoulder were 
significantly associated with work related shoulder disorder. While, in the multivariate 
analysis; habit of proper sitting, job satisfaction, work load, availability of adjustable 
chair and availability of enough light were significantly associated with work related 
shoulder disorder.  
 
Workers who had no the habit of proper sitting were 4.75 times more likely to 
develop shoulder disorder compared to who had the habit of proper 
sitting[AOR=4.75, 95% CI= 2.00-11.23]. The probability of developing shoulder 
disorder were 2.59 times more among workers who had no adjustable chair than 
who had [AOR=2.59, 95% CI, 1.18-5.68]. Respondents who demanded work load 
always developed shoulder disorder over 10 times more likely than who do not have 
work load [AOR=10.36, 95% CI= 2.87-37.43]. Workers perform their job in poor light 
were  exceeding than 3 times likely to develop shoulder MSD relative to workers 
performing their job with sufficient light[AOR=3.10, 95% CI= 1.55-6.15]. The odds of 
developing shoulder MSD among workers who are not satisfied with their job were 
about 4 times higher than workers who were satisfied with their job[AOR=4.15, 95% 
CI=1.29-13.29] (Table7). 
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Table7: Association of Factors with Work-Related Shoulder MSD among Almeda 
Textile Factory Production Workers, June, 2015, Adwa, North Ethiopia 
  
Category  of variables Shoulder 
Yes 
n(%) 
disorder 
No 
n(%)           
 
COR(95%CI) 
 
AOR(95%CI) 
 Age 
<25 years 
25-33 years 
34-42 years 
≥ 43 years 
Year of service in textile 
1-5 years 
6-10 years 
11-15 years 
≥ 16 years 
Department  
Spinning & weaving 
Garment  
Dyeing 
Habit of proper sitting 
Yes 
No 
Training on ergonomics 
Yes  
No  
Availability of adjustable chair 
Yes  
No  
Availability of enough light 
Low  
High  
Work load  
Never  
Some times 
Always  
Job satisfaction  
Not satisfied  
Somewhat satisfied 
Very satisfied 
Work break 
>=15 minutes 
<15 minutes 
None  
Reaching over shoulder 
Yes  
No  
 
 
 
 
 
 
12(21.4) 
151(38) 
63(42.3) 
10(66.7) 
 
38(21.1) 
116(41.4) 
63(52.5) 
19(50) 
 
44(50( 
162(38.6) 
30(27.3) 
 
17(22.7) 
125(44.6) 
 
9(19.2) 
227(39.7) 
 
25(14.6) 
211(47.2) 
 
130(65.6) 
44(23) 
 
6(6.5) 
70(23.6) 
160(70.2) 
 
136(72.7) 
89(27) 
11(10.8) 
 
7(20.6) 
50(32.1) 
179(41.8) 
 
53(46.9) 
183(36.2) 
 
44(78.6) 
247(62) 
86(57.7) 
5(33.3) 
 
142(78.9) 
164(58.6) 
57(47.5) 
19(50) 
 
44(50) 
258(67.5) 
80(72.7) 
 
58(77.3) 
155(45.4) 
 
38(80.8) 
344(60.25) 
 
146(85.4) 
236(52.8) 
 
68(34.4) 
147(77) 
 
87(83.5) 
227(76.4) 
68(29.8) 
 
51(27.3) 
240(73) 
91(89.2) 
 
27(79.4) 
106(67.9) 
249(58.2) 
 
60(53.1) 
322(63.8) 
 
 
 
 
 
 
1.00                       
2.24(1.14-4.37)     
2.68(1.31-5.49)        
7.33(2.1-25.56) 
 
1.00                        
2.64(1.72-6.06)                            
4.13(2.48-6.85)   
3.74(1.8-7.75)    
 
2.67(1.47-4.82) 
1.67(1.1-2.66) 
1.00 
 
1.00                             
2.75(1.53-4.96) 
 
 1.00     
2.78(1.32-5.87)      
    
1.00 
5.22(3.28-8.29) 
 
6.38(4.08-9.98)              
1.00       
  
1.00 
4.47(1.87-10.66) 
34.12(14.2-81.8) 
 
22.06(10.9-44.58) 
3.06(1.56-6.0) 
1.00 
 
1.00 
1.82(0.74-4.46) 
2.77(1.18-6.51) 
 
1.56(1.03-2.35) 
1.00 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
1.00 
4.75(2.00-11.23)*** 
 
 
 
 
1.00 
2.59(1.18-5.68)* 
 
3.10(1.55-6.15)** 
1.00 
 
1.00 
4.95(1.40-17.46)* 
10.36(2.87-37.43)*** 
 
4.15(1.29-13.29)* 
1.24(0.42-3.72) 
1.00 
* = P-Value <0.05,   ** = P-Value <0.01, *** = P-Value <0.001, AOR, COR = Adjusted and Crude Odd 
Ratio respectively, 1.00= Reference 
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4.8  Associated Factors for Work-Related Neck MSD 
Department, age, monthly salary, work break, work load, repetitive work and 
frequent twisting had significant association in the bivariate analysis. Among the 
variables exported to the multivariate analysis; repetitive work and frequent twisting 
were significantly associated with neck disorder. Respondents with repetitive work 
were 6.85 times more at risk to develop neck disorder than workers who had no 
repetitive work [AOR=6.85, 95% CI= 1.98-23.68]. Workers whose job demand 
frequent twisting developed neck disorder 8.25 times more compared to those who 
didn’t demand frequent twisting [AOR=8.25, 95% CI= 1.22-55.62] (Table 8).  
 
Table8. Association of Factors and Work-Related Neck MSD among Almeda textile 
factory production workers, June, 2015 (Bivariate and Multivariate analysis) 
 Neck disorder 
Category  of variables Yes  
n (%) 
No 
n (%)          
COR(95%CI) AOR(95%CI) 
Department  
Spinning & Weaving                                                                    
Garment  
Dyeing  
Age 
<25 years 
25-33 years 
34-42 years 
≥ 43 years 
Monthly salary  
<100 Birr 
1000-2000 Birr 
>2000 Birr 
Repetitive work 
<30 seconds    
>30 seconds  
Work load  
Never  
Some times 
Always  
Frequent Twisting 
Yes 
No 
Work break 
>=15 minutes 
<15 minutes 
None 
 
30(34.1)
126(30) 
25(22.7) 
 
6(12) 
116(29.2) 
53(35.6) 
6(40) 
 
24(16.4) 
149(32.9) 
8(42.1) 
 
30(46.2) 
5(9) 
 
6(6.5) 
55(18.5) 
120(52.6) 
 
76(33) 
105(27.2) 
 
3(8.8) 
46(29.5) 
132(30.8) 
 
58(65.9)
294(70) 
85(77.3) 
 
50(88) 
282(70.8) 
96(64.45) 
9(60) 
 
122(83.6) 
304(67.1) 
11(57.9) 
 
35(53.8) 
50(91) 
 
87(93.5) 
242(81.5) 
108(47.4) 
 
155(67) 
282(72.8) 
 
31(91.2) 
110(70.5) 
296(69.2) 
 
1.76(0.94-3.29) 
1.46(0.89-2.38)  
1.00 
 
1.00 
3.43(1.43-8.22)     
4.6(1.85-11.44)     
5.56(1.46-21.13)     
 
0.27(0.1-0.74)                       
0.67(0.26-1.71)       
1.00 
 
 8.57(3.03-24.26)  
1.00                       
    
1.00 
3.29(1.37-7.93) 
16.11(6.77-38.34) 
 
1.32(0.93-1.87)     
1.00                        
 
1.00 
4.32(1.26-14.84) 
4.61(1.38-15.34) 
 
 
 
 
 
 
 
 
 
 
     
 
 
   
6.85(1.98-23.68)** 
1.00 
 
 
 
 
 
8.25(1.22-55.62)*          
1.00 
 
* = P-Value <0.05,   ** = P-Value <0.01, *** = P-Value <0.001, AOR, COR = Adjusted and 
Crude Odd Ratio respectively, 1.00= Reference 
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Table 9: Summary of Association between Factors and Work-Related Back, 
Shoulder and Neck MSDs among Almeda Textile Production Workers, June, 2015 
Category of  
variables       
 
 
 
 
Back disorder 
AOR(95%CI) 
Shoulder disorder 
AOR(95%CI) 
Neck  disorder 
AOR(95%CI) 
Sex 
Male                                                                    
Female  
Age 
<25 years 
25-33 years 
34-42 years 
≥ 43 years 
Year of service 
1-5 years 
6-10 years 
11-15 years 
≥ 16 years 
Physical activities 
None 
Once a week 
≥3 times a week 
Habit of proper sitting 
Yes 
No 
adjustable chair 
Yes  
No  
Availability of light 
Low  
High  
Work load  
Never  
Some times 
Always  
Job satisfaction  
Not satisfied  
Somewhat satisfied 
Very satisfied 
Repetitive work 
<30 seconds    
>30 seconds  
Twisting/bending work 
Yes 
No 
 
1.00
12.88(4.15-40.0)***  
   
1.00 
2.87(1.1-7.98)* 
1.33(0.36-4.91) 
0.67(0.10-4.92) 
 
1.00 
2.08(0.97-4.50) 
5.1(1.62-16.13)** 
3.99(0.84-18.93) 
 
10.94(1.85-68.88)* 
3.14(0.41-24.28) 
1.00 
 
- 
- 
 
1.00     
4.58(2.41-8.75)*** 
 
2.54(1.36-4.73)** 
1.00 
 
1.00 
2.62(1.16-5.91)* 
7.45(2.92-18.98)*** 
 
- 
- 
- 
 
- 
- 
 
- 
-                          
 
 
 
 
 
 
 
- 
- 
 
 -                      
-    
-        
- 
 
- 
-                    
- 
- 
 
- 
- 
- 
 
1.00 
4.75(2.00-11.23)** 
 
1.00 
2.59(1.18-5.68)* 
 
3.10(1.55-6.15)** 
1.00 
 
1.00 
4.95(1.40-17.46)* 
10.36(2.87-37.43)*** 
 
4.15(1.29-13.29)* 
1.24(0.42-3.72) 
1.00 
 
- 
- 
 
-    
- 
 
 
 
 
- 
- 
-                       
 
 
- 
- 
 
-                         
- 
- 
- 
 
- 
-                    
- 
- 
 
- 
- 
- 
 
- 
- 
 
- 
- 
 
- 
- 
 
- 
- 
- 
 
- 
- 
 
 
6.85(1.98-23.68)** 
1.00 
 
8.25(1.22-55.62)*          
1.00 
    
 Hyphens (-) =Shows Variable those entered into the models which are significant for some outcomes, 
but no association in another outcome. 
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5. DISCUSSION 
The prevalence of back, shoulder and neck musculoskeletal disorders among 
production workers were 53.1%, 38.2%, and 29.3%. Sex, age, years of service, not 
practicing physical activity, unavailability of adjustable chair, work load and poor light 
are factors that increase the risk of developing back pain. Not practicing proper 
sitting, work load, poor light and low job satisfaction are the factors that cause work 
related shoulder disorders. Repetitive work and frequent twisting are the 
determinants for developing neck disorder. 
 
In this study, the prevalence of self-reported back, shoulder and neck 
musculoskeletal disorders were 53.1%, 38.2%, and 29.3% [95% CI,49-57, 34.5-
41.7, 25.9-35.5]respectively. This finding is supported by studies in Iran, Sri Lanka 
and Nigeria in which the prevalence of  neck, back and shoulder pain are 35%, 
57.3% and 37.14% respectively (14, 22, 26). However, it is lower than the finding of 
a study in Ethiopia that showed the prevalence of shoulder and neck were found 
45% and 51.7% respectively(12). This difference could be due to the difference of 
the work setting, were the study in Oromia, Ethiopia among garment industries was 
conducted on sewing operators only, but in this finding the study was conducted in 
garment, dyeing and spinning & weaving sections. A study in Denmark shows that 
the prevalence of shoulder and neck disorders are 51% and 57% (18), which are 
higher than this study findings. This disagreement could be that, the practice of 
occupational health and safety in Ethiopia is at its infancy stage; work-related 
disorders are under diagnosed and under reported.  Therefore, participants may 
undermine their self reported MSDs. 
 
. 
Female workers were more likely to develop back disorder [AOR =12.88, 95% CI, 
4.15-40.00] than males. This finding is in line with studies conducted in Lithuania, 
Bangladesh, Sweden, Los Angeles, Belgium, Taiwan, and Thailand, Nepal and 
Estonia (19, 24, 27-33). The reason that females developed pain more than males 
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could be that most of them are operators of sewing machines which demand 
prolonged sitting and beyond this they have to work too much at home while carrying 
their family which is double burden and they have no enough rest time to repair. 
 
Employees with age of 25-33 years had more probability of developing back disorder 
than workers with age of less than 25 years[AOR=2.89, 95% CI, 1.1-7.98]. This 
reveals the fact that musculoskeletal disorders develop gradually through prolonged 
exposure (cumulative trauma). This result is supported by studies conducted in Iran, 
Sri Lanka, Belgium, Taiwan, Nepal and Estonia (14, 22, 29, 30, 32, 33). Study 
conducted in Thailand shows younger workers develop back disorder more likely 
than older age which contradicts with this study finding(31). This could be due to the 
difference in study settings where the study in Thailand is conducted among office 
workers that incorporate varieties of tasks that don’t involve sitting or standing for 
prolonged hours.  Working for long years on the same task in the same industry was 
associated and increased musculoskeletal disorders of work related back MSDs of 
production workers. Employees with longer year of service (11-15 years) in the 
textile were more than 5 times more likely to develop back disorder than employees 
had short (1-5 years) year of service [AOR=5.10, 95% CI, 1.62-16.13]. This shows 
working for long years was strongly associated and increased work related back 
musculoskeletal disorders because cumulative exposure. This result is consistent 
with studies conducted in Ethiopia and Los Angeles (12, 28). 
 
 
Habit of doing physical activities had significant association with work related back 
disorder. Employees those had no habit of doing physical activities are likely at 
higher risk to develop back MSD than had habit of doing physical activities for more 
than three times per week (AOR=10.94, 95% CI, 1.85-64.88]. This indicates 
practicing physical activity makes muscles strong to resist spasm, stimulates blood 
vessels to run proper blood circulation that reduce vessel compression and help to 
overcome pain. Study conducted in Belgium Supports this finding  (29). Workers 
who have no the habit of proper sitting were almost 5 times more likely to develop 
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shoulder disorder compared to who had the habit of proper sitting[AOR=4.75, 95% 
CI, 2.0-11.23]. This implies Sitting in one position for a long period of time without 
changing positions frequently and not maintaining a 90-degree (right) angle between 
upper bodies makes workers head and trunk flexed forward, imposes an undesirable 
working posture.  
 
The odds of developing shoulder MSD among workers who are not satisfied with 
their job were about 4 times higher than workers who were satisfied with their 
job[AOR=4.15,95%CI,1.29-13.29]. Working with low job satisfaction increases blood, 
reduces of growth functions and pain sensitivity, cause muscles to tighten and 
contract, resulting in pain and stiffness.  This finding is consistent with the result 
conducted in US, Los Angeles which shows musculoskeletal pain among 
neck/shoulder had association with low job satisfaction (28). 
 
Respondents who have work load always in the work place develop back and 
shoulder disorders higher than who do not have work load [AOR =7.45, 95% CI, 
2.92-18.98 & AOR=10.36, 95% CI,2.87-37.43 respectively]. This reveals working 
with high demand of work was strongly associated and increased work related back 
and shoulder musculoskeletal disorders. This is because, when there is work load, 
workers are prone to high pace of work, time pressure and lack of control over the 
tasks performed and hence, the chance of developing work-related MSDs likely 
increases among those workers.  This is in line with the study conducted in the Iran 
and USA, Los Angeles (23, 28). Workers those who had no adjustable chair develop 
back and shoulder disorders more likely higher than those with adjustable chair 
[AOR=4.58, 95% CI, 2.41-8.75 & AOR=2.59, 95% CI, 1.18-5.68 respectively]. This 
finding agrees with the study conducted in Iran among hand-woven carpet industry 
workers which reveals that MSDs in back and shoulders body regions were 
significantly associated with seat type or adjustable chair (14). 
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Employees who perform their job in poor light were more than twice more at risk to 
develop back and shoulder MSDs relative to workers performing their job in 
sufficient light[AOR=2.54, 95%CI,1.36-4.73 & AOR=3.10, 95%CI,1.55-6.15 
respectively]. This is because poor lighting makes workers move into awkward 
positions to see what they are doing. This condition makes workers especially that 
involve in sewing machines, spinning and weaving sections who demands visual 
concentration to increase the risk of developing MSDs. 
 
In this study, repetitive work was strongly associated with neck disorder among the 
production workers. Employees who involved in repetitive work are almost 7 times 
more at risk to develop neck disorder than workers who have no repetitive work 
[AOR=6.85, 95%CI,1.98-23.68]. This is due to the reason that, workers often holding 
the neck in a forward bent posture for a prolonged time. This is supported by the 
study conducted in Botswana, Bangladesh and Turkey (11, 24, 35). Frequent 
twisting of workers while working was statistically significance with developing neck 
disorder. workers whose job demands frequent twisting developed neck disorder 
higher compared to those who do not involve frequent twisting [AOR=8.25,95% CI, 
1.22-55.62]. This finding agrees with the results conducted in Iran, Bangladesh, 
Turkey and Brazil (14, 24, 35, 36).  
 
6. LIMITATION OF THE STUDY 
 Lack of using measurement tool for variables like: light intensity. 
 Since the one year prevalence of MSDs is based on self reporting of workers, 
there could be problem of recall bias and may underestimate the results. 
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7. CONCLUSION and RECOMMENDATION 
      7.1 CONCLUSION 
 The results of this finding indicate that the prevalence of back, shoulder and 
neck musculoskeletal disorders among production workers was high. 
 Sex, age, years of service, not practicing physical activity, unavailability of 
adjustable chair, work load and poor light are factors that increase the risk of 
developing back pain.  
  Not practicing proper sitting, work load, poor light and low job satisfaction are 
the factors that cause work related shoulder disorders.  
 Repetitive work and frequent twisting are the determinants for developing 
neck disorder. 
. 
7.2  RECOMMENDATIONS 
Based on the finding of this study it is recommended that strong preventive and 
control efforts will need to focus on work-related back, shoulder and neck MSDs. 
The high prevalence of MSD on the back, shoulder and neck implies that habit of 
doing physical activities, unavailability of adjustable chair, work load, low job 
satisfaction, frequent twisting and  repetitive work are key issues which require 
specific interventions. Therefore, the following recommendations are formulated: 
 Bureau of Social and Labor Affairs 
 Should give special attention for the prevention and control strategy of work 
related musculoskeletal disorders in textile industries through proper 
occupational health and safety policy implementation and regulation. 
 Management of the Textile 
 Should establish good workplace health and safety program and assure its 
implementation. 
 Should provide training for workers on the issue of ergonomics continuously 
and assured job satisfaction. 
 Should provide adjustable chair and sufficient light in the work place  
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 Should minimize work load and working hours for employees that involve in 
repetitive task which are significant for aggravation of WRMSDs. 
 Should give special attention to female workers. 
 Employees of the Textile; 
 Should cooperate with the factory health and safety programs and implement 
the trainings provided by the factory and others. 
 Should enhance their habit of practice for regular physical exercise and 
proper sitting while working. 
 Workers should develop the behavior of frequent and short relaxation while 
working. 
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9. Annexes 
Annex 1. English version verbal consent form 
 Written consent form 
How are you, my name is ………………………………….. I am here on behalf of 
Asmelash Tekie, student of MPH in Institute of Public Health, University of Gondar. 
He is conducting a research for the partial fulfillment for the Master of public health 
in occupational health and safety on work-related back, shoulder and neck 
musculoskeletal disorders and associated factors among Almeda Textile Factory 
workers. He has received permission from Institute of public health at university of 
Gondar to conduct this study. The main part of the study involves collecting information 
about work related back, shoulder and neck disorders from workers of Almeda Textile 
Factory like you. You were selected for the study because you are worker of Almeda Textile 
Factory with the hope that you will cooperate with us. Your status on back, shoulder and 
neck disorder and your practices in your work will help to solve the problem of back, 
shoulder and neck disorders and improve the work environment. We are kindly requesting 
you to answer the questions that we have prepared for you. Your name will not be written in 
this form and will never be used in connection with any information you tell us. All 
information given by you will be kept strictly confidential. Your participation is voluntary and 
you are not obligate to answer any question you do not wish to answer. If you fill discomfort 
with the interview, please fill free to drop out any time you want. This face to face interview 
questionnaire will take around 20 minutes. Could I have your permission to continue? 
1. If yes, continue the interview. 
2. If no, skip to the next participant by writing the reasons for his/her refusal. 
Informed consent Certified by: 
Interviewer: Code-----------------Name-----------------------------signature--------------- 
Date of interview-----------------Time started--------------------Time completed------- 
Result of interview:  
1. Completed     2.Respondent not available, 3, Refused, 4. Partially completed 
Checked by: 
Supervisor Name--------------------------signature----------------Date------ 
Questionnaire identification number -------------- 
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Annex 2. Information Sheet and Consent Form: 
This information sheet is prepared to explain the research project that you are asked 
to join by a group of investigators. The main aim of this research project is to assess 
the prevalence and associated factors of work-related back, shoulder and neck 
musculoskeletal disorder among workers of Almeda textile factory, Adwa, North 
Ethiopia, 2015. 
Name of Principal investigator: Asmelash Tekie 
Name of the organization: University of Gondar, College of Medicine and                
Health Sciences, Institute of Public Health. 
Advisors: Mr. Haimanot Gebrehiwot (Ass.Prof) 
                 Mrs. Ansha Nega (Ass.Prof) 
Name of the Sponsor:    University of Gondar   
Introduction: These information sheet and consent forms are prepared to explain 
the study you are being asked to join. Please listen carefully and ask any questions 
about the study before you agree to join. You may ask questions at any time after 
joining the study.  
Purpose of Research Project: The purpose of this research is to assess the 
prevalence of work-related back, shoulder and neck musculoskeletal disorder 
among workers of Almeda textile factory, Adwa, North Ethiopia, 2015.The study will 
be helpful in determining the magnitude of work-related back, shoulder and neck 
WMSDs and identifying the associated factors and contribute to design appropriate 
intervention strategies related to back, shoulder and neck WMSDs. 
Procedure: To assess back, shoulder and neck WMSDs, we invite you to take part 
in this project. If you are willing to participate in this project, you need to understand 
and sign the agreement form. Then after, you will be interviewed by the data 
collector to give your response. You do not need to tell your name to the data 
collector and all your responses and the results obtained will be kept confidentially 
by using a coding system whereby no one will have access to your response.  
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Risk/ Discomfort: By participating in this research project, you may feel that it has 
some discomfort especially on wasting time about 30 minutes. We hope you will 
participate in the study for the sake of the benefit of the research result. There is no 
risk in participating in this research project.   
Benefits: If you participate in this research project, there may not be direct benefit to 
you but your participation is likely to help us in assessing the back, shoulder and 
neck WMSDs.  
Incentives: You will not be provided any incentives or payment to take part in this 
project. 
Confidentiality: The information collected from this research project will be kept 
confidential and information about you that will be collected by this study will be 
stored in a file, without your name, but a code number assigned to it. And it will not 
be revealed to anyone except the principal investigator and will be kept locked with 
key. 
Right to refuse or withdraw: You have full right to refuse from participating in this 
research. You can choose not to respond to some or all questions if you do not want 
to give your response. You have also the full right to withdraw from this study at any 
time you wish, without losing any of your rights. 
Person to contact: This research project will be reviewed and approved by the 
ethical committee of the University of Gondar. If you have any question you can 
contact the following individuals and you may ask at any time. 
Asmelash Tekie          
Tel: +251-942043424        
 Email: saynesasie@gmail.com 
Mr. Haimanot Gebrehiwot   
Tel: +251-910580545   
Email: haminot_ghiwot@yahoo.com 
Ms. Ansha Nega                 
 Tel: +251-918151073   
Email: anshanega@yahoo.com 
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Annex 3. English version questionnaire 
Part I. Questions on socio-demographic characteristics.  
S/ No  Questions  Choice Answers  
101 Department  1. Spinning 
2. Weaving 
3. Garment 
4. Dyeing  
 102 Sex   1. Male 
2. Female 
103 Age   
-----------years 
104 Marital  status 1. Married 
2. Single 
3. Divorced 
4. Separated 
5. Widowed 
 105 Educational  status 1. Illiterate  
2. Primary school 
3. Secondary School 
4. Technical/vocational 
5. Higher Education 
106 Monthly Salary   
--------------in birr 
 107 Work Experience in textile industry  
_________in years 
 
Part II. Questions for Organizational factors 
S/No Question Answers 
201 Employment  status 
 
1. Temporary  
2. Permanent  
 
202 
 
Total working hours a day 
1. ≤ 8 hours 
2. 9-10 hours 
3.  >10 hours 
 
203 
 
Total working break (excluding lunch break) per day 
  1.≤ 15 minute 
  2. > 15minute 
  3.None  
204 Have you ever attended occupational health and safety 
training on ergonomics? 
1. Yes 
2. No 
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Part III. Questions on Personal factors   
S/No Question Answer  
301 Height   
-------------cm 
 
 302 Weight  
-------------K.g  
303 How many times you are doing physical 
activity (none work) per week? 
1. None 
2. Once per week 
3. three times per 
week 
4. ≥ 4 times per week 
 
 
 
 304 Do/did you smoke? 
 
1. None 
2. Occasionally 
3. 1-3 days/week 
4. Every day  
 
 
 
 
 
 
305 Does your task demand lifting?  
 
1. Yes  
2. No  
If no  
go to Q307 
306 Do you have safe lifting mechanism?  
 
1. Yes 
2. No 
 
 
307 Does your task demand prolonged 
sitting?  
If your answer is ‘No’ go to Q209 
1. Yes 
2. No 
If no  
go to Q309 
308 Do you have the habit of proper sitting? 1. Yes 
2. No 
 
 
309 Does your task demand prolonged 
standing? 
1. Yes 
2. No 
If no  
go to Q311 
310 Do you have the habit of proper standing? 1. Yes 
2. No 
 
 
311 Do you Have the history of 
MSDs before employment? 
Back  
 
1. Yes        2. No  
 
Shoulder  2. Yes        2. No  
Neck  3. Yes        2. No  
312 Is there any heredity of MSDs 
in your family? 
Back  
 
4. Yes        2. No  
 
Shoulder  5. Yes        2. No  
Neck  6. Yes        2. No  
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Part IV. Questions related to back, shoulder and neck musculoskeletal symptoms  
S/No       Question Answer  
401 Have you at any time during the last 12 
months had trouble ache, pain, and 
discomfort on your Back? 
1. Yes 
2. No 
 
If no  
go to Q405 
 
402 Have you at any time during the last 12 
months hurt your back in accident? 
1. Yes 
2. No 
 
 
403 Which part of your back had trouble, ache, 
pain, and discomfort? 
1. Lower back 
2. Upper back 
 
404 What is the total length of 
time that you have had back 
trouble during the last 12 
months? 
 
Lower 
back 
 
 
 
1. 0 days 
2. 1-7 days 
3. 8-30 days 
4. >30 days, but not 
every day 
5.  Every day 
 
Upper 
back 
1. 0 days 
2. 1-7 days 
3. 8-30 days 
4. >30 days, but not 
every day 
5. Every day 
 
both 1. 0 days 
2. 1-7 days 
3. 8-30 days 
4. >30 days, but not 
every day 
5. Every day 
 
 
405 
 
Have you at any time during the last 12 
months had trouble ache, pain, and 
discomfort on your Shoulder? 
1. Yes 
2. No 
 
If no  
go to Q408 
 
 
406  Have you at any time during the last 12 
months hurt your shoulder in accident? 
1. No 
2. Yes 
 
407 What is the total length of time that you 
have had shoulder trouble, ache, pain, and 
discomfort during the last 12 months? 
 
1. 0 days 
2. 1-7 days 
3. 8-30 days 
4. >30 days, but 
not every day 
5. Every day 
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408 Have you at any time during the last 12 
months had trouble ache, pain, and 
discomfort on your Neck?   
1. Yes 
2. No 
 
If no  
go to Q501 
 
 
409 Have you at any time during the last 12 
months hurt your neck in accident? 
1. No 
2. Yes 
 
410 
 
What is the total length of time that you 
have had neck trouble ache, pain, and 
discomfort during the last 12 months? 
 
1. 0 days 
2. 1-7 days 
3. 8-30 days 
4. >30 days, but 
not every day 
5. Every day 
 
 
Part V. Questions for Working Environment/Condition and ergonomic factors 
S/No       Question             Answer  
501 Does your task demand repetitive 
work?  
 
1. Yes  
2. No 
If no  
go to Q503 
502 How much is its repetition? 1. < 30 seconds 
2. > 30 seconds 
 
 
 
 
503 Do you have work load? 1. Never 
2. Sometimes 
3. Always 
 
 
 504 Are you satisfied with your current 
job? 
1. Not satisfied 
2. Somewhat satisfied 
3. Very satisfied 
 
 
 505 Does Your work demand visual 
concentration? 
 
1. Yes  
2. No 
If no  
go to Q507 
506 How much lighting is available? 1. Low(almost no need to 
see fine details, >50cm 
2. High( need to see fine 
details,<50cm) 
 
507 Does your task involve weight to 
handle? 
1. Yes  
2. No  
If no  
go to Q510 
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508 What is the maximum weight handled 
in this task?  
1. Light(5 kg or less) 
2. Moderate (6-10 kg) 
3. Heavy (11-20 kg) 
 
 
 
509 How much time on average do you 
spend per day doing this task? 
1. < 2 hours  
2. 2 to 4 hours  
3. > 4 hours 
 
 
 
510 Is your chair an adjustable? 1. Yes 
2.  No 
 
 511 For how many hours per day/shift do 
you sit in performing your task? 
1. None  
2. < 6 hours(low) 
3. > 6 hours(high) 
 
 
 512 For how many hours per day/shift do 
you stand in one location in 
performing your task? 
1. None  
2. < 4 hours(low) 
3. > 4 hours(high) 
 
 
 513 Does your 
work 
involve 
Frequent bending or 
twisting 
1. Yes                   2. No   
Reaching over shoulder 1. Yes                   2. No   
   
Thank you very much. 
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Annex 4. Consent form Tigrigna version 
ሰነ ድ መሕትት ፍቃድ 
ኣ ብ ፋብሪካ  ዓለባ  ልመዳ  ንዜርከቡ ሰራሕተኛታት ብዚ ዕባ  ስቅያት ዓንዲ ሑቐ፤  ማእ ገ ር ን  
ክሳድን  ንምድህሳስ  መሰረት ዜገ በረ  መሕትት ንምሙላእ  ፍቃድ ሰራሕተኛ  መጠየ ቂ  ሰ ነ ድ 
ሰላምታ; ደሓን  ዲኻ/ድኺ 
ኣ ነ  ሽመይ…………………………………………………….ይበሃ ል ፡ ፡  ኣ ብዙ ዕ ለት አ ዙ 
ኣ ብዙ ዜተረኸብኩሉ ምኽንያት ኣ ብ ዜር ገ ሐ ስቅያት ዓንዲ ሑቐ፤  ማእ ገ ር ን  ክሳድን  
ተዚመድቲ ጉዳያትን  ሓበሬታ ንምእ ካብ እ ዩ ፡ ፡  እ ዙ ፅ ንዓት ዜካየ ድ ብኣ ይተ  ኣ ሰመላሽ  
ተኪኤ እ ንትኸውን  ኣ ብ ጎ ን ደር  ዩ ኒ ቨርሲቲ ክፍሊ ትምህርቲ ኣ ካባቢያዊን  ጥዕና ን  ሙያን  
ደህን ነ ት ና ይ ካልኣ ይ ዲግሪ /ማሰተር / ተምሃራይ እ ዩ ፡ ፡  ዕ ላማ እ ዙ መፅና ዕቲ ኣ ብ  
ሰራሕተኛታት ፋብሪካ  ዓለባ  ኣ ልመዳ   ኣ ብ ዜር ገ ሐ ስቅያት ዓንዲ ሑቐ፤  ማእ ገ ር ን  ክሳድን  
ተዚመድቲ ጉዳያትን  ንምፍታሽ  እ ዩ ፡ ፡  እ ዙ ተምሃ ራይ ካብ ጎ ን ደር  ዩ ኒ ቨርሲቲ  ኢነ ስቲቱት 
ሓለዋ ጥዕና  ሕብረተሰብ እ ዙ ፅ ንዓት ንከካይድ ፍቃድ ተዋሂብዎ እ ዩ ፡ ፡  ና ትኩም/ክን  
ተሳትፎ ኣ ብ ምእ ካብ መረዳእታ ን ናይ ስራሕ ቦታን  ከባብን  ድሕን ነ ት ብፍላይ ድማ ስቅያት 
ዓንዲ ሑቐ፤  ማአ ገ ር ን  ክሳድን  ንምዕጋትን  ንምክልኻልን  ዓብይ ኣ ስተዋፅ ኦ  ኣ ለዎ፡ ፡  
ስምኩም/ስምክን  ኣ ብዙ  መሕትት ቅጥዒ ኣ ይፀሓፍን  እ ዩ ፡ ፡  ን ስኩም/ኽን  እ ትህብዎ/ኦ  ዜኾነ  
ዓይነ ት  ሓበሬታ ብሚስጢር  ዜተሓለወ እ ዩ ፡ ፡  ንማንም ኣ ካል  ኣ ሕሊፍና  ኣ ይንህብን ፡ ፡  
ተሳትፎ ብፍቃድኩም/ክን  ጥራሕ እ ዩ ፡ ፡  ኣ ብ ከይዲ መሕትት ደስ  እ ንተ዗ ይልኩም/ክን  ኣ ብ 
ዜኮነ  ስዓት ኣ ቃሪፅኩም/ክን  ክትኸዱ/ዳ  ትኽእሉ/ላ  ኢኹም/ክን ፡ ፡  አ ዙ መሕትት ከባቢ 30 
ደቂቃ እ ዩ  ዜወስድ፡ ፡  ፍቃድኩም/ክን  እ ንተኾይኑ  ክቅፅ ል  ዶ? 
1. እ ሺ እ ንተኾይኑ  ቀፅ ል  
2. እምቢ እ ንተኾይኑ  ናብ ካሊእ  ሕለፍ/ፊ 
ፍቃደኛ  ምዃኑ  ዗ ረ ጋገ ፀ  ኣ ካል   
ሓታቲ፡  ኮድ-----------------ስም-----------------------------ፊርማ-------------------- 
ተዓዚ ቢ፡  ስም-----------------------------ፊርማ-------------------- 
ዜተሓተተሉ ዕ ለት፡  -------------------- 
዗ ረ ጋገ ፆ  ኣ ካል  
ተቆፃ ፃ ሪ ፡  ስም-----------------------------ፊርማ-------------------ዕ ለት---------------- 
ና ይ ቃለ -መሕትት መፍለይ ቁፅ ሪ ፡  -------------------- 
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Annex 5. ሰነ ድ ብዛዕባ  ሓበሬታ መፅናዕትን  መሕተቲ ስምምዕነ ትን  
ምስ  ስቅያት ዓንዲ ሑቐ፤  ማእ ገ ር ን  ክሳድን  ንምድህሳስ   ዜተተሓሓዘ ተዚመድቲ ጉዳያት  ኣ ብ 
ኣ ልመዳ  ፋብሪካ  ዓለባ  ንምፅ ና ዕ  ዜተዳለወ ሰ ነ ድ ሓበሬታ፡ ፡  
ዋና  ፅንዓት መካየዲ፡  ኣ ስመላሽ  ተኪኤ 
ሽም ትካል፡  ጎ ን ደር  ዩ ን ቨር ስቲ ፤ ጎ ንደር  ሕክምና ን  ጥዕና  ሳይንስን  ኮሌጅ፤ ሓለዋ ጥዕና  
ሕብረተሰብ  ክፍሊ ትምህርቲ ኣ ካባቢያዊን  ጥዕና ን  ሙያን  ደህን ነ ት    
ወፃ ኢ ዝሽፍን  ትካል ፡  ጎ ን ደር  ዩ ኒ ቨር ስቲ 
መእተዊ፡  እ ዙ ሓበሬታ ንመሕተትን  ስምምዕ ነ ት ሰ ነ ድ  ንምስታፍን  ንሓተሉ መብራህር ሂ  
ሰ ነ ድ እ ዩ ፡ ፡ ንምስታፍ ቅድሚ ምውሳኖም/ነ ን  በቶም ሓበሬታ አ ከብቲ ሰ ነ ድ ይንበብ፡ ፡  
ብፅሞና  ብምድማፅ  ዗ ይተረ ደኦ ም/አ ን  ወይ ግልፂ  ዗ ይኮነ  ነ ገ ር  ቅድሚ ስምምዕ ነ ት ተሳትፎ 
ምጅማር  ምሕታት ይካአ ል  እ ዩ ፡ ፡  ከምኡ ውን  ምስታፍ ምስ  ጀመሩ /ራ ግልፂ  ዗ ይኮነ  አ ብ ዜኮነ  
ግዙ ምሕታት ይካአ ል  እ ዩ ፡ ፡  
ዕላማ መፅናዕቲ፡  ና ይዙ መፅና ዕቲ ዋና  ዕ ላማ ፅ ንዓት ምስ  ስቅያት ዓንዲ ሑቐ፤  ማእ ገ ርን  
ክሳድን   ዜተተሓሓዘ ተዚመድቲ ጉዳያት ንምፅና ዕ  እ ንትከውን  ዜተፈላ ለ ዩ  መፍትሒ ኣ ብ 
ምሃብን  እ ቲ ፀ ገ ም ኣ ብ ምንፃ ር ን  ዓብይ እ ጃም አ ለዎ፡ ፡ ብተወሳኪ ብዜሐሸ  መንገ ዲ 
ንምፅ ና ዕ  አ ንፈት  ንምምልካት ይሕግዜ፡ ፡  ስለዙ ተሳተፊ/ፊት እ ዙ መፅና ዕቲ ንክትኮና  
ተዓዲሞም/መን  አ ለዋ ፡ ፡  ዕ ላማ መፅና ዕቲ ብምርዳእ  ንምስታፍ እ ንተተሰማሚዖ ም/ዐ ን ፤  
ምስምዕምዖ ም/ዐ ን  ብፅሑፍ ይግለ ፃ ፡ ፡  ብምቅፃ ል  ሓበሬታ ንምስብሳብ ቃለ  ማሕትት 
ብአ ከብቲ ሓበሬታ ክካይድ እ ዩ ፡ ፡ ሽመን  ምንጋር  አ የ ድልን ፡ ፡  መልሶም/ሰን  ምስጥራዊ 
እ ዩ ፡ ፡  
ሓደጋታት ወይ ድማ ምምችቻው፡  አ ብዙ መፅና ዕቲ ብምስታፈን  ዗ ይምምችቻው ክስመዐን  
ይክእ ል  እ ዩ ፡ ፡ ብፍላይ 30 ደቂቃ ዜአ ክል  ግዙ ክሻመይ ይክእ ል  እ ዩ ፡ ፡  ነ ገ ር  ግን  ፅ ንዓት 
ካብ ዜህቦ  ጥቅሚ አ ን ፃ ር  ከም ዜሳተፉ /ፋ  ተስፋ  ን ገ ብር ፡ ፡  አ ብዙ መዕና ፅቲ 
ብምስታፎም/ፈን  ሓደጋ  የ ብሉን ፡ ፡  
ክፍሊት፡  አብዙ መፅና ዕቲ ብምስታፈን  ዜክፈል  ክፍሊት የ ለ ን ፡ ፡  
ምስጥራዊነ ት፡  ነ ዙ መፅና ዕቲ ዜተአ ከበ  ሓበሬታ ብምስጥር  ዜተሓለወ እ ዩ ፡ ፡  እ ቲ ዜእ ከብ 
ሓበሬታ አብ ፋይል  እ ንትትሓዜ ሽመካ /ኪ ምስኡ አ ይፀሓፍን ፡ ፡ ነ ገ ር  ግን  መለለይ ቁፅ ሪ  
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ክግበረሉ እ ዩ ፡ ፡  እ ቲ ሓበሬታ አብ ና ይ ዋና  መፅንዒ ፋይል  ጥራሕ ተቖሊፉ  ስለ  ዜቅመጥ 
ማንም ሰብ ክረ ክቦ  አ ይክእ ልን ፡ ፡  
መሰል  ምቁራጽ አብ ከይዲ ቃለ  መሕትት፡  አብዙ መፅና እ ቲ ናይ዗ ይምስታፍ ሙሉእ  መሰል  
አ ለዎም/ወን ፡ ፡ ምምላስ  ዗ ይደልይዎም/ኦ ም ሕቶታት ና ይ ዗ ይምምላስ  መሰል  አ ለወን ፡ ፡  አ ብ 
ዜኮነ  ግዛ ና ይ ምቁራፅ  መሰል  አ ለዎም/ወን ፡ ፡  
ብዚ ዕ ባ  እ ቲ መፅና ዕቲ ሓበሬታ ንምሕታት እ ንተደሊዮም/የ ን  ምስ  እ ዝም ዜስዕቡ ሰባት 
ክራኸቡ/ባ  ይክእ ሉ/ላ  እ የ ን ፡ ፡  
1.  አ ቶ  ኣ ስመላሽ  ተኪኤ                    ቁፅ ሪ  ስልኪ    +251 942 043424 
2.  ተ/ፕሮፌሰር  ሃ ይማኖት ገ ብረ ሂወት     ቁፅ ሪ  ስልኪ    +251 910 580545              
3. ተ/ፕሮፌሰር  ኣ ን ሻ   ነ ጋ                     ቁፅ ሪ  ስልኪ    +251 918 151073 
 
 
 
Annex 6. Tigrigna version questionnaire 
ክፍሊ  I.  ማሕበራዊ-ባህር ያት መፅና ዕቲ ዜምልከት 
በጀኦም/አ ን  ንዜመረፅዎ/ፀ ኦ  መልሲ ብምክባብ ይመልሱ/ሳ . 
 ተ/ቁፅ ሪ  ሕቶታት መማረፂ  መልሲታት  
101 ትሰረሐሉ/ሕሉ ክፍሊ ስራሕ 1. ክፍሊ መፍተሊ 
2. ክፍሊ ማእ ለማ 
3. ክፍሊ ስፌት 
4. ክፍሊ መቀለሚ 
102 ፆ ታ 1. ተባዕታይ 
2. ኣ ን ስታይ 
103 ዕድመ -----------ዓመት 
104  
ኩነ ታት ሓዳር  
1. ዗ እ ተወ/ት 
2. ዗ የ እ ተወ/ት 
3. ዜተፋትሐ/ት 
4. ተረሓሒቆም ዜነ ብሩ  
5. ዜሞተቶ/ዜሞታ 
6.  
 
105  
ደረ ጃ  ትምህርቲ 
1 ምፅሓፍን  ምንባብን  
዗ ይክእ ል /዗ ይትክእ ል  
2. ካብ 1-8 ክፍሊ 
3. ካብ 9ይ-12ተ 
4. ሞያን  ቴክኒ ክን  
5. ላ ዕ ለዋይ ደረጃ  ት/ቲ 
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106 ወርሓዊ መሃ ያ  --------------ቅርሺ 
 107 ልምዲ ስራሕ ኣ ብ ፋብሪካ  ዓለባ   _________ዓመት 
 
ክፍሊ II. ትካላዊ ባህር ያት ዜምልከቱ ሕቶታት 
 ተ/ቁፅ ሪ  ሕቶታት መማረፂ  መልሲታት  
201 ኩነ ታት ቁፃ ር  ሰራሕተኛ  
 
1. ኩንትራት 
2. ቀዋሚ  
 
202 
 
መዓልታዊ ና ይ ስራሕ ስዓት 
1. ≤ 8 ስዓታት 
2. 9-10 ስዓታት 
3.  >10 ስዓታት 
203 መዓልታዊ ና ይ ስራሕ ዕ ረፍቲ ስዓታት/ ና ይ ምሳሕ ዕ ረ ፍቲ 
ከይሓወሰ / 
  1.≤ 15 ደቂቃ 
  2. > 15 ደቂቃ 
  3. ዕ ረ ፍቲ  የ ለ ን   
204 ኤር ጎ ኖሚክስ  መሰረት ዜገ በረ  ኣ ብ ጥዕና ን  ደሕን ነ ት ሞያን  
ተሳቲፍካ /ኪ ዶ ትፈልጥ/ጢ? 
1. እ ወ 
2. የ ለ ን  
ክፍሊ III. ውልቃዊ ባህርያት ሰራሕተኛ  ዜምልከቱ ሕቶታት 
 ተ/ቁፅ ሪ  ሕቶታት መማረፂ  መልሲታት  
301 ቁመትካ /ኪ ክንደይ እ ዩ ?  
-------------ሳ .ሜ 302 ክብደትካ /ኪ ክንደይ እ ዩ ? -------------ኪ.ግራም 
 303 ኣ ብ ሰሙን  ንክንደይ መዓልቲ ዜኣ ክል  ስሩዕ  ኣ ካላዊ 
ምንቅስቃስ  ትገ ብር /ሪ ? 
1. ምንም 
2. ኣ ብ ሰሙን  ሓደ  ጊ ዛ 
3. ኣ ብ ሰሙን  ሰለስተ  ጊ ዛ 
4. 4ን  ልዕሊኡን   ጊ ዛ ኣ ብ 
ሰሙን    
 
304 ሽጋራ ኣ ትኪክካ /ኪ ዶ ትፈልጥ/ጢ? 1. ፈፂመ ኣ ይሰትን  
2. ሓልሓሊፈ 
3. 1-3 መዓልቲ  ኣ ብ ሰሙን  
4. ኩሉጊ ዛ 
 
305 ስራሕኻ/ኺ ክብደት ምልዓል  ዜጠልብ ድዩ ?፣   
መልስኻ/ኺ ኣ ይኮነ ን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 307 
ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
 
 
306 ዉሑስ  ና ይ ምልዓል  ኣ ገ ባብ ዶ ይኽተሉ/ላ ? 1. እ ወ 
2. ኣ ይፋል  
307 ስራሕኻ/ኺ ንብዘሕ እ ዋን  ኮፍ ምባል  ዜሓትት ድዩ ? 
መልስኻ/ኺ ኣ ይጠልብን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 309 
ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
 308 ብትኽክል  ኮፍ ና ይ ምባል  ልምዲ ኣ ለካ /ኪ ዶ? 1. እ ወ 
2. ኣ ይፋል  
309 ስራሕኻ/ኺ ንብዘሕ እ ዋን  ጠጠው ምባል  ዜሓትት ደዩ ? 
መልስኻ/ኺ ኣ ይጠልብን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 311 
ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
3.  
310 ብትኽክል  ጠጠው ና ይ ምባል  ልምዲ ኣ ለካ /ኪ ዶ? 1. እ ወ 
2. ኣ ይፋል  
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311 ቅድሚ ናብ ስራሕ ምእታውካ  ና ይ ስቅያት ቕር ፀ  
መሰንግል  ድሕረ  ባይታ ታሪክ   ኣ ለካ /ኪ ዶ? 
1. እ ወ 
2. ኣ ይፋል  
312 ኣ ብ ስድራ ቤትኩም ካብ ዉሉድ ናብ ውሉድ ዜመሓላለፍ 
ስቅያት ቕር ፀ  መሰንግል  ኣ ሎ ዶ? 
1. እ ወ 
2. ኣ ይፋል  
 
ክፍሊ IV. ብዚ ዕ ባ  ስቅያት ሑቐ፣  ማእ ገ ር ን  ክሳድን  ንምልካዕ  ዜተዳለወ ሕቶ 
 ተ/ቁ
ፅ ሪ  
ሕቶታት መማረፂ  መልሲታት  
401 ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ኣ ብ ዜኮነ  ጊ ዛ ስቕያት 
ሑቐ  ተሰሚዕዎም/ክን  ዶ ይፈልጥ?መልስኻ/ኺ 
ኣ ይፈልጥን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 405 
ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
 
402  ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ና ይ ሑቐ  ሓደጋ  
ኣ ጋጢምዎም/ክን  ዶ ይፈልጥ? 
 
 
ኣ በ የ ና ይ ክፍሊ ሑቐ  ቃንዚ /ስቕያት ይስመዖ ም/ዐ ን ? 
1. እ ወ 
2. ኣ ይፋል  
 
403 ኣ በይናይ ክፍሊ  ሑቐ  ስቕያት ይስመዖ ም? 1. ታሕተዋይ ሑቐ  
2. ላ ዕ ለዋይ ሑቐ  
3. ክልቲኡ 
1.  
 
404 ኣ ብ ዜሓለፈ  12 ኣ ዋርሕ ጠቅላላ  
መጠን  ንውሓት ጊ ዛ ስቕያት 
ክንደይ እ ዩ ? 
 
 
 
ታሕተዋይ ሑቐ  
 
 
1. 0 መዓልቲታት 
2. 1-7 መዓልቲታት 
3. 8-30 መዓልቲታት 
4. >30 መዓልቲታት፣  ግን   ኩሉ 
ጊ ዛ ዗ ይኮነ  
5. ኩሉ ጊ ዛ 
ላ ዕ ለዋይ ሑቐ  1. 0 መዓልቲታት 
2. 1-7 መዓልቲታት 
3. 8-30 መዓልቲታት 
4. >30 መዓልቲታት፣  ግን   ኩሉ 
ጊ ዛ ዗ ይኮነ  
5. ኩሉ ጊ ዛ 
ክልቲኡ 1. 0 መዓልቲታት 
2. 1-7 መዓልቲታት 
3. 8-30 መዓልቲታት 
4. >30 መዓልቲታት፣  ግን   ኩሉ 
ጊ ዛ ዗ ይኮነ  
5. ኩሉ ጊ ዛ 
404 ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ኣ ብ ዜኮነ  ጊ ዛ ስቕያት 
ማእ ገ ር  ተሰሚዕዎም/ክን  ዶ ይፈልጥ? 
መልስኻ/ኺ ኣ ይፈልጥን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 
408 ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
 405 ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ና ይ ማእ ገ ር  ሓደጋ  
ኣ ጋጢምዎም/ክን  ዶ ይፈልጥ? 
 
1. እ ወ 
2. ኣ ይፋል  
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406  
ኣ ብ ዜሓለፈ  12 ኣ ዋርሕ ጠቅላላ  መጠን  ንውሓት ጊ ዛ 
ስቕያት ማእ ገ ር  ክንደይ እ ዩ ? 
 
1. 0 መዓልቲታት 
2. 1-7 መዓልቲታት 
3. 8-30 መዓልቲታት 
4. ልዕሊ 30 መዓልቲታት፣  ግን   
ኩሉ ጊ ዛ ዗ ይኮነ  
5. ኩሉ ጊ ዛ 
407 
 
ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ኣ ብ ዜኮነ  ጊ ዛ ስቕያት 
ክሳድ ተሰሚዕዎም/ክን  ዶ ይፈልጥ?መልሶም/ሰን  
ኣ ይፈልጥን  እ ንተኮይኑ ፣  ናብ ሕቶ ቁ . 501 
ዜለል /ሊ 
መልስኻ/ኺ ኣ ይፈልጥን  እ ንተኾይኑ ፣  ናብ ሕቶ ቁ . 
404 ዜለል /ሊ 
1. እ ወ 
2. ኣ ይፋል  
 
408 ኣ ብ ዜሓለፉ  12 ኣ ዋርሕ ና ይ ማእ ገ ር  ሓደጋ  
ኣ ጋጢምዎም/ክን  ዶ ይፈልጥ? 
 
1. እ ወ 
2. ኣ ይፋል  
 
  
410 
 
ኣ ብ ዜሓለፈ  12 ኣ ዋርሕ ጠቅላላ  መጠን  ንውሓት ጊ ዛ 
ስቕያት ክሳድ ክንደይ እ ዩ ? 
 
1. 0 መዓልቲታት 
2. 1-7 መዓልቲታት 
3. 8-30 መዓልቲታት 
4. >30 መዓልቲታት፣  ግን   ኩሉ ጊ ዛ 
዗ ይኮነ  
5. ኩሉ ጊ ዛ  
ክፍሊ V.  ብዚ ዕባ  ከባቢ ሰራሕን  ኤር ጎ ኖሚክስን  ዜምልከቱ ሕቶታት 
 ተ/ቁ
ፅ ሪ  
ሕቶታት መማረፂ  መልሲታት  
501 ሕዙ ተሰርሖ/ሕዮ  ዗ ለካ /ኪ ስራሕ ተደጋጋምነ ት ዜጠልብ  
ድዩ ? 
መልሶም/ሰን  ኣ ይፈልጥን  እ ንተኮይኑ ፣  ናብ ሕቶ ቁ . 503 
ዜለል /ሊ 
 
1. እ ወ 
2. ኣ ይፋል  
502 መጠን  ምልልስ /ዑደት/ ተደጋጋምነ ት ክንደይ እ ዩ ? 1. ትሕቲ 30 
ሰከንድታት 
2. 30 ሰከንድን  
ልዕሊኡን  
 
503 ካብ መጠን  ን ላ ዕሊ ትሰርሕ/ሒ ዶ? 1. ኣ ይሰርሕን  
2. ሓደ  ሓደ  ጊ ዛ 
3. ኩሉ ጊ ዛ 
504 ብተሰርሖ/ሕዮ  ዗ ለካ /ኪ ስራሕ ሕጉስ /ቲ ዲካ /ኪ? 1. ሕጉስ /ቲ 
ኣ ይኮንኩን  
2. ብመጠኑ  
3. ብጣዕሚ ሕጉስ /ቲ 
እ የ  
505 ስራሕካ /ኪ ናይ ምልከታ ኣ ትኩረት ዜጠልብ ዜጠልብ  ድዩ ? 
መልሶም/ሰን  ኣ ይጠልብን  እ ንተኮይኑ ፣  ናብ ሕቶ ቁ . 507 
ዜለል /ሊ 
 
1. እ ወ 
2. ኣ ይፋል  
 
506 ክንደይ ዜኣ ክል  መብራህቲ  ኣ ሎ ትብል /ሊ? 3. ትሑት/ ደቀቅ  ምልከታ 
ከርኢ ዗ ይኽእ ል ፣  
>50ሳ .ሜ  
4. ልዑል / ደቂቅ  ምልከታ 
ከርኢ 
ዜዕ እ ል ፣ <50ሳ .ሜ 
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507 ስራሕካ /ኪ ዜተሓዜ ክብደት ኣ ለዎ ዶ ? 
መልሶም/ሰን  የ ብሉን  እ ንተኮይኑ ፣  ናብ ሕቶ ቁ . 510 ዜለል /ሊ 
 
1. እ ወ 
2. ኣ ይፋል  
3.  508 እ ትሽከሞ/ምዮ  ዜለዓለ  ክብደት ክንደይ እ ዩ ? 1 ቀሊል (5 ኪ/ግ) 
2. ማእኸላይ (6-10 
ኪ/ግ) 
3. ከቢድ (11-20 ኪ/ግ) 509 ብማእኸላይ ብመዓልቲ  ንክንደይ ዜኣ ክል  ጊ ዛ እ ዙ ስራሕ 
ይሰርሑ/ሓ? 
1. < 2 ሰዓት 
2. 2-4 ስዓት 
3. > 4 ስዓት  
510 ኮፍ ትብለሉ/ልሉ ወንበር  ብዜደለካዮ  መጠን  ተመዓራራይ ድዩ  
? 
1. እ ወ 
2. ኣ ይፋል  
 
 
511 ኣ ብ እ ትሰርሐሉ እ ዋን  ብመዓልቲ ን ንክንደይ ስዓት ኮፍ 
ትብል /ሊ? 
1. ኮፍ አ ይብልን  
2. ትሕቲ  6 ሰዓታት 
3. 6 ስዓትን  ልዕሊኡን  
512 ኣ ብ እ ትሰርሐሉ እ ዋን  ብመዓልቲ ንክንደይ ስዓት ጠጠው 
ትብል? 
1. ጠጠው ኣ ይብልን  
2. < 4 ሰዓት 
3. > 4 ስዓት 
513 ስራሕኻ/ኺ  ተደጋጋሚ ምድና ንን  ምዕፃ ፍን  1. እ ወ    2. ኣ ይፋል  
ካብ ማእ ገ ር  ንላ ልሊ ምምጥጣር  2. እ ወ    2. ኣ ይፋል  
ናብ ሓደ  ኣ ቃም ን ነ ዊሕ ጊ ዛ 
ምፅናሕ ይጠልብ ዶ? 
3. እ ወ    2. ኣ ይፋል  
ሕቶይ ወዲአ   የ ቀን የ ለይ 
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